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REMARKS/ARGUMENTS 

Comments concerning Preliminary Amendment & IDS mailed on 23 November 2004 
The first Office Action does not take into account the preliminary amendment and prior 
art statement that Applicants mailed to the Patent and Trademark Office on 23 November 2004. 
These were aceompaaied toy a supplemental declaration of mventorsfcip and a sew power of 
attorney, as well as by copies of the cited references. A copy of me Information Disclosure 
Statement by Applicant form mailed to the Patent and Trademark Office on 23 November 2004 
is attached to this response, it is presumed mat fee 23 November 2004 mailingiias been delayed 
by security measures and will eventually be incorporated into the file history. 

Claims 24 - 54 are now active in me application. 

The nature of the first Office Action is such that it appears mat response is possible, and 
response is made in order to further the prosecution. 

Applicants considered the following references in preparing the portion of the appended 
Prior- Art Statement pertaining to the patentability of Claims 24 through 4 5. 

U. S. patent No. 3,614,673 (Kang) is cited for its showing of me coefficients of a time- 
domain filter being established based on computations of pulse response made in the frequency 
domain, using DFT and IDFT. 

U. S. patent No. 4,027,257 (Perreault) is cited for its showing of an adaptive frequency- 
domain equalization filter. 

U. S. patent No. 4,027,258 (Perreault) is cited for its showing of updating the weighting 
coefficients of an adaptive time-domain equalization filter, based on computations made in the 
frequency domain using DFT and IDFT. 

U. S. patent No. 4,100,604 (Perreault) is cited for its showing of an adaptive frequency- 
domain equalization filter that uses a sliding window to select time-domain sample sets for 
frequency-domain equalization. 
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U, patent No, 6,033 ,882 (Enge et at) is cited for its showing of the transmission 
channel feeing characterized by the correlation of a received reference signal with that reference 
signal as known a priori by the receiver. 

U. S. patent No. 6,512,789 (Mirfakhraei), drawn from a different field of art, shows the 
transmission channel for a multi-tone signal being characterized by the correlation of a received 
reference signal wife that reference signal as known a priori by the receiver. 

U. S. patent No. 5,065,242 (Dietrich et a/.), drawn from a different field of art, is of 
interest for its use of discrete Fourier transforms to adapt filter coefficients in ghost suppressors 
for video signals, a concern in fee reception of analog TV sigjials. 

13. S. patent No. 5,251,033 (Anderson etal\ drawn from a different field of art, is of 
interest for its use of discrete Fourier transforms to adapt filter coefficient in ghost suppressors 
for video signals, a concern in the reception of analog TV signals. 

U. S. patent No. 5,276,516 (Bramley), drawn from a different field of art, is of interest for 
its use of discrete Fourier transforms to implement frequency-domain filtering inmost 
suppressors for video signals, a concern in the reception of analog TV signals. 

Independent Claim 24 is amended to recite "apparatus for generating, in response to the 
discrete Fourier transforms of successive portions of said digital baseband signal that provide a 
sampling window moving through a succession of different positions in each of successive 
data fields, an adaptive set of wei^iting coefficients for use fey said bank of multipliers", an 
element neither shown nor suggested in enabling way by the ait of record. 

Independent Claim 27 is amended to recite "apparatus for generating, in response to the 
discrete Fourier transforms of successive portions of said amplitude-modulated intermediate- 
frequency carrier that provide a sampling window moving through a succession of of different 
positions in each of successive data fields, said adaptive set of weighting coefficients for use by 
said bank of multipliers", an element neither shown nor suggested in enabling way by the art of 
record. 
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Independent Claim 29 recites "apparatus for computing respective discrete Fourier 
transforms responsive to successive portions of said amplitude-modulated intermediate- 
frequency carrier that is amplitude-modulated in accordance with said selected one of said digital 
signals and any muttipaih distortion thereof, said successive portions of said amplitude- 
modulated mtermediate^freqaency carrier providing a sampling window moving through a 
succession of t!i«fereati»osi«ons in each of saccessive data fieMs; and apparatus for 
computing the weighting coefficients of said first adaptive digital filter so as to suppress an 
unwanted portion of said first adaptive digital filter response arising from the amplitude of said 
amplitude-modulated intermediate-frequency carrier being modulated in accordance with 
multipara distortion of said selected one of said digital signals, with the computations of said 
weighting coefficients being l»ased on said discrete Fourier transforms of said successive 
portions of said amplitude-modulated intermediate-frequeacy carrier providing said 
sampling window moving through said succession of different positions in each data field." 

These apparatuses are absent from the receivers in die prior art references referred to 
above. These prior-art receivers compute the weighting coefficients of the adaptive digital filter 
responsive to a prescribed framing signal time-division-muitiplexed with payload signal. Such 
receivers rely on successive portions of said amplitude-modulated intermediate-frequency carrier 
providing a sampling window for the training signal, which window occurs just once per data 
field in an initial data segment thereof. The computations of the weighting coefficients of the 
adaptive digital filter in such receivers are based on the correlation of the training signal portion 
of the received signal with ideal training signal known a priori at the receiver. The computations 
ofme weighting coefficients are not based on each of the discrete Fourier transforms of 
successive portions of said amplitude-modulated intermediate-frequency carrier providing a 
sampling window moving through a succession of different positions in each data field. The 
prior art does not teach that the data within data fields other than training signal can be used in 
OFT computations used to characterize the actual reception channel 

Dependent claim 48 specifies mat "said first adaptive-filter-kernel computer is operable 
to compute the discrete Fourier transforms of successive portions of said first digital baseband 
signal that provide a sampling window moving through a succession of different positions in 
each of successive data fields". Dependent claim 51 specifies that "said first adaptive-filter- 
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kernel computer is operable to compute the discrete Fourier transforms of successive portions of 
said First phase-splitter response that provide a sampling window moving through a succession of 
different positions in each of successive data fields". 

Independent Claims 24 5 27 and 29 also distinguish ova* applicant Limberg's U. S. 
published patent application 20010033341 of 25 October 2001 . In polished patent application 
20010033341 the apparatus for DFTs selects portions of the amplitude-modulated intermediate- 
frequency carrier that contain repetitive PN sequences, which portions are separated from each 
other by fields of data. 

Claim 29 is of broader scope than original claim 1, so there is more definite support for 
its priority in provisional patent application serial No. 60/193,301 filed March 30, 2000. Claim 
30 specifies that "said sampling window moving contmually in time is a sliding window that 
generally advances a given number of samples at a time" — e.g. one sample at a time, as 
described in that priority document. Claim 31 specifies that "said sampling window moving 
continually in time generally moves block-by-block over contiguous successive portions of said 
amplitude-modulated intermediate-frequency carrier", an embodiment preferred at the time 
patent application serial No. 09/823,500 was filed. Support is found in the paragraph bridging 
pages 22 and 23 of the specification of patent application serial No. 09/823,500. 

Claims 14, 15, 16, 17, 18, 19 and 20 are replaced by Claims 46-51. Applicants have 
considered the following references in preparing the portion of the appended Prior- Art Statement 
pertaining to the patentability of C laims 46-51 . 

U. S. patent No. 5,528,31 1 (Lee et a/) is cited for its FIGURE 2 showing of the 
conventional complex equalizer composed of four individual digital filters. This reference is 
further cited for its FIGURE 1 showing of an alternative complex equalizer composed of three 
individual digital filters. 

U. S. patent No. 5,799,037 (Stroile et at) is cited for its Figure 7 showing of a complex 
equalizer with FIR and I1R components, the I1R component using decision feedback. 
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U. S. patent No. 6,337,878 (Endres et al) is cited for its Figure 2 and Figure 3 showings 
of complex equalizers with FIR and HR components, the IIR components using decision 
feedback. 

U. S. patent No. 6,426,972 (Endres et al) is cited for its Figure 7 showing of a complex 
equalizer with passband FIR and baseband HR components, the MR component using decision 
feedback. 

U. S. patent No. 5,528,31 1 (Lee et al) is evidence that it was nonobvious to persons 
skilled in the art that demodulation at intermediate phases, rather than in-phase and quadrature- 
phase, couM reduce fee complex equalizer to two individual digital filters. Uie complex 
demodulation in the other references is also done in-phase and quadrature-phase, rather man at 
intermediate phases. 

Claim Objections 

The first Office Action made specific objections to Claims I - 23 and required corrections 
of purely formal nature. While Claims 4 - 23 are no longer active in me application, me 
objections to these claims have been taken into consideration with regard to Claims 29 - 51 . 

Tt is respectfully requested that reconsideration be given to the requirement that the word 
"A" be inserted at the beginnings of independent claims to "Receiver apparatus". Since die 
claims begin with the words "Receiver apparatus" the indefinite article "A" is unnecessary for 
indicating that the "Receiver apparatus" is initiaBy referred to or provides antecedent basis for 
references to "The receiver apparatus" in dependent claims. The indefinite article "A" is 
unnecessary for indicating that the word "apparatus" is used as a singular noun, because the 
. specification is amended at page 68, line 5, to state explicitly that this is the case in the claims 
which follow. The insertion of the word "A" at the beginnings of independent claims to 
"Receiver apparatus" is resisted by Applicants because they are of me opinion mat the insertion 
would make the scopes of their inventions as described in these claims less clear to those skilled 
in the art. One skilled in the art will readily perceive that applicants' inventions extend to 
receiver apparatus as variously incorporated into portions of digital communications receivers, 
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DTV sets, DTV set-top boxes (STBs), DTV recorders etc. The second paragraph of 35 U. S. C. 
112 mandates that: 

"The specification shall conclude with one or more claims particularly pointing out and 
distinctly claiming the subject matter which the applicant regards as his invention." 
Applicants foresee that the phrase "a receiver apparatus" may she misconstrued as applying only 

to free-standing receiver apparatus, such as an STB. 

A phrase such as "The chum 24 receiver apparatus" in me dependent claims was objected 
to, and correction to an alternative phrase such as "The receiver apparatus of claim 24" was 
required. This appears to Applicants to be merely an expression of a personal preference in 
claiming style, since either expression conforms io the second paragraph - -of 35 U. S. €.112. A 
phrase such as "The claim 24 receiver apparatus" is more succinct and so would be preferred by 
many claim drafters, it is submitted. However, since mis is purely a format matter and should 
not affect the application of the Doctrine of Equivalents to the claims, applicants have amended 
the dependent claims in the manner required by the Office Action, in order to reduce the issues 
between the Examiner and the applicants. 

In canceled claim 3, lines 5 & 6, "a digital baseband signal re-sampled at said prescribed 
baud rate" is not the same digital signal as "a digital baseband signal sampled at an oversampling 
rate higher than said prescribed baud rate" recited in canceled claim 2, lines 8 & 9. Most 
English-speaking persons would read these phrases in a group or Gestalt as a description of a 
particular signal, rather than considering the elements of the description individually. So, the 
required amendment of canceled claim 3, lines 5 & 6, to recite "the digital baseband signal 
re-sampled at said prescribed baud rate" seems to applicants to be misleading. Similarly, in line 
20 of canceled claim 15 "digital baseband signal re-sampled at said prescribed baud rate" is not 
the same digital signal as "said digital baseband signal supplied from said digital synchrodyne 
circuitry". Similarly, in line 9 of canceled claim 20 "a real component of digital baseband signal 
re-sampled at said prescribed baud rate" is a different digital signal than "said real component of 
said digital baseband signal supplied from said digital synchrodyne circuitry". 
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Rejections under 35 U. S. C. 112, % 2 

Claims 5-12, 14-23, 25, 26 and 28 were rejected under 35 U. S. C. 1 12, second 
paragraph, as heing indefinite for fairing to^articalariy point out and distinctly claim die subject 
matter which applicant regards as the invention. 

Besides referring to an antecedent, the definite article "the" has several meanings, as can 
be ascertained by consulting an £ng&sh4anguage dictionary . A krag-estaMished claiming 
practice is to use the word "said", rather than "the", when referring back to an antecedent. The 
specification is amended at page 6S, line 5, to state explicitly that this practice is followed in the 
claims. This should simply resolve many of the issues raised in the Office Action. 

The word "the" does not refer to an antecedent in the phrase "the baseband digital 
modulating signal in accordance with which said selected one of said single-carrier digital 
modulation signals was generated" mat appeared in lines 4 - 6 of canceled claim 5 and appears in 
lines 8 & 9 of claim 24 as currently amended. In mis context "the" points out flie particular 
baseband digital modulating signal which the estimation circuitry generates an oversampling-rate 
estimation of. Indicating the particular person or thing in a group mat is to be considered is a 
common use of the definite article "the" that often has nothing to do with antecedence. 

The word "the" does not refer to an antecedent in the phrase "the discrete Fourier 
transforms of successive portions of said oversampling-rate estimation of the baseband digital 
modulating signal in accordance with which said selected one of said single-carrier digital 
modulation signals was generated" mat appeared in line 7 of canceled claim 5. In this context 
"the" particularly designates the discrete Fourier transforms being of the successive portions of 
said oversampling-rate estimation of the baseband digital modulating signal. In English "the 
property X of signal or element Y" is an example of a commonly used form of possessive phrase 
and "the" in such phrase may or may not refer to an antecedent. 

Applicants agree that the antecedent basis for "said single-carrier digital modulation 
signals" in lines 4 & 5 of claim 1 was not absolutely clear. The currently active claims have 
been amended to cure this particular form of antecedent problem. 
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In claims 35 and 44, the word "the" in "the actual reception channel" is used in the sense 
of indicating that particular reception channel having no fellow or equail. The word "the" 
indicates that one so designated or distinguished, distinguishing from the ideal reception channel 
the characteristics of which are stored in ROM, 

In claim 35, the word 4t the" in "the resulting product terms** is used to indicate that thing 
close at hand (i.e., to the tenn-by-corrcsponding-tcrm multiplication of each of said discrete 
Fourier transforms of successive portions of said oversampling-rate estimation of die baseband 
digital modulating signal % said discrete Fourier transform characterization of ideal reception 
channel response as read from said read-only memory). 

In claim 35, the word "the" in "the resulting quotient terms" is used to indicate that thing 
close at hand (i.e., the term-by-corresponding-term division of the resulting product terms by the 
discrete Fourier transform of the portion of said digital baseband si gn al corresponding wiii that 
said successive portion of said ovcrsampling-rate estimation of the baseband digital modulating 
signal generating said discrete Fourier transform thereof used in said term-by-corresponding- 
term multiplication). 

Antecedent basis for "said discrete Fourier transform characterization of ideal reception 
channel response" has been clarified in claims 25 and 35. 

Claim 45 recites "a digital controlled oscillator for supplying at said oversampling rate 
digital descriptions of in-phase oscillations and quadrature-phase oscillation s as components of 
complex oscillations, the frequency and phase of which said complex oscillations are controlled 
by an automatic frequency and phase control signal". This cures an alleged problem with 
canceled claim 15, line 44. 

The Office Action indicates the Examiner did not understand the phrase "of a type that 
substantially preserves in its output signal flie system function described in its input signal". 
This phrase distinguishes against interpolation filters that perform spectrum shaping, such as the 
interpolation filters that introduce Nyquist roil-off that are used in other embodiments of the 
invention. Applicants submit that the phrase is readily understood by those skilled in the art and 
reasonably familiar with technical English used in digital electronics. The system function of a 



40 



Atty. Dkt. # ALRL03A 



Response to 1* Office Action 



PATENT App. # 09/823,500 



digital signal is the underlying signal that is sampled and digitized. Hie questioned phrase has 
been amended in claims 36 and 37 to call for an interpolation filter "of a type that essentially 
preserves in its output signal the system function described in its input signal". This makes clear 
that the interpolation filler could also be one in which the system function described in its input 
signal is preserved exactly in its output signal. In actuality, of course, there will always be some 
quantization noise associated with digitization. 

Rejections under 35 U. S. C. 112, % 1 

Claims 1 - 28 were rejected under 35 U. S. C. 112, first paragraph, as failing to comply 
with the enablement requirement Claims 1 - 23 were canceled from me application prior to 
examination, so their rejection is moot. The Office Action indicates mat the Examiner had 
difficulty in relating the original claims to the figures of the drawing. The enablement 
requirement is usually determined from the content of the specification; the drawing is primarily 
a tool to facilitate prior-art searching. Claims 24 - 51 will be specifically related to figures ofthe 
drawing by way of example, as an aid to the Examiner, but this is not to be construed as limiting 
the scope of any of these claims to the specific embodiments shown in the drawing figures. 

Independent claim 24 is illustrated in FIGURE 1 and in FIGURE 16 showing a specific 
type 130 of the FIGURE 1 filter 13 in detail. Receiver front-end 11, demodulator and 
oversampling analog-to-digital conversion circuitry 12, decimation filter 14, and decoding 
apparatus 15, 16, 17, 18 are shown in FIGURE 1 . Independent claim 24 is also illustrated in 
FIGURE 3 and in FIGURE 17 showing the specific type 130 of the FIGURE 3 filter 13 in detail. 
Analyzer filter 131, bank 132 of multipliers, and synthesizer filter 133 are shown in either of 
FIGURES 1 6 & 17. Each of FIGURES 16 & 17 shows on its right "apparatus for generating . . . 
said adaptive set of weighting coefficients for use by said bank of multipliers". 

Dependent claim 25 specifies this apparatus more particularly. As the specification 
indicates in lines 24-30 on page 18 and in lines 2-7 on page 46, the data slicer 20, symbol coder 
ROM 21, and interpolation filter 22 provide estimation circuitry in FIGURES I & 16. As the 
specification indicates in lines 12-20 on page 23, in FIGURES 3 and 17 Viterbi trellis decoder 
40, symbol coder ROM 21, and interpolation filter 22 provide estimation circuitry. In both 
FIGURES 16 & 17 the apparatus for computing the discrete Fourier transforms of successive 
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portions of said oversampling-rate estimation of the baseband digital modulating signal is 
analyzer filter 023. (See page 45, lines 12-15, of spec.) The ROM 27 for storing a discrete 
Fourier transform characterization of ideal channel response is shown in detail FIGURES 16 & 
17 as well as in FIGURE 1 . Hie computer circuitry for generating discrete Fourier transform 
descriptions of said set of weighting coefficients is the similar-DFT-terms combiner 26, the 
operation of which is described at length in the specification with reference to the FIGURE 2 
flowchart (The set of weighting coefficients determining the response of a digital filter is 
commonly referred to as its "keener.) Each of FIGURES 16 & 17 shows the bank 116 of digital 
lowpass filters recited in Claim 25. 

Claims 24 and 26 are illustrated in FIGURE 1 and in FIGURE 18. Claims 24 and 26 are 
also illustrated in FIGURE 3 and in FIGURE 19. In both FIGURES 18 & 19 the apparatus for 
computing the discrete Fourier transforms of successive portions of said Nyquist-filtered 
oversampling-rate estimation of the baseband digital modulating signal in accordance with which 
said selected one of said single-carrier digital modulation signals was generated comprises 
analyzer filter 043. In FIGURE 18 the "estimation circuitry ... for generating a Nyquist-filtered 
oversampling-rate estimation of the baseband digital modulating signal" comprises the data 
sheer 20, symbol coder ROM 21, and interpolation filter 42. In FIGURE 19 this estimation 
circuitry comprises Viteri>i trellis decoder 40, symbol coder ROM 21, and interpolation filter 42. 
The interpolation filter 42 performs the Nyquist filtering that provides ideal system function for 
the channel. Each of FIGURES 18 & 19 shows the bank 116 of digital lowpass filters recited in 
Claim 26. 

Independent claim 27 is illustrated in FIGURE 8 and in FIGURE 20 showing a specific 
type 630 of the FIGURE 8 filter 63 in detail. Receiver front-end 61, analog-to-digital conversion 
circuitry 62, digital synchrodyne circuitry 64, decimation filter 67, and decoding apparatus 68 are 
shown in FIGURE 8. Independent claim 27 is also illustrated in FIGURE 9 and in FIGURE 21 
showing the specific type 630 of the FIGURE 9 filter 63 in detail. Analyzer filter 631, bank 632 
of multipliers, and synthesizer filter 633 are shown in either of FIGURES 20 & 21 . Each of 
FIGURES 20 & 21 shows on its right "apparatus for generating . . . said adaptive set of weighting 
coefficients for use by said bank of multipliers". 
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Dependent claim 28 specifies this apparatus more particularly. As the specification 
indicates in text at the conclusion of page 30, the data sheer 70, symbol coder ROM 71, and 
interpolation filter 72 provide estimation circuitry in FIGURES 8 & 20. In FIGURES 9 and 2 1 
Viterbi trellis decoder 40, symbol coder ROM 41, and interpolation filter 42 provide estimation 
circuitry. Both FIGURES 20 & 21 show balanced amplitude modulator 73, ideal-channel- 
response vestigial-sideband filter 74, further analyzer filter 075, and bank i 18 of digital towpass 
filters. Both FIGURES 20 & 21 show computer circuitry 78 for generating discrete Fourier 
transform descriptions of said set of weighting coefficients, through term-by-con^sponding-term 
division of each of the discrete Fourier transforms of successive portions of said vestigial- 
sideband filter response by the discrete Fourier transform of the corresponding portion of said 
digitized amplitude-modulated intermediate-frequency carrier. 

Claim 29 is couched in general terms readily related to any of FIGURES 1 , 3, 4, 6, 8, 9, 
10, 1 1, 12, 13, 16, 17, 18, 19, 20 and 21. FIGURES 3, 6, 9, 16, 18 and 20 differ slightly from 
FIGURES 1, 4, 8, 9, 17, 19 and 21, respectively, with regard to the circuitry for estimating 
transmitted symbols. Both types of estimation circuitry are familiar to those skilled in the 
adaptive equalizer art and were shown in separate figures to facilitate searching of the prior art. 
These differences are not at the points of invention. FIGURES 10 and 11 differ from each other 
in the way the digital synchrodyning to baseband is done, not at the points of invention. 
FIGURE 13 differs slightly from FIGURE 12 in that the adaptive digital filters are operated at 
baud rate rather than being oversampled. Applicants have sought to deal with the problem that 
the Doctrine of Equivalents has been eroding in the United States. 

Claim 32 is illustrated by FIGURE 1, by FIGURE 3, by FIGURE 4, or by FIGURE 6. 
FIGURE 1 shows receiver front-end 11, first adaptive digital filter 13, and apparatus for 
computing the weighting coefficients of said first adaptive digital filter comprising elements 20, 
21, 22, 23, 26, 27, 28, 29, as claimed in claim 29. FIGURE 3 shows receiver front-end 11, first 
adaptive digital filter 13, and apparatus for confuting the weighting coefficients of said first 
adaptive digital filter comprising elements 40, 21, 22, 23, 26 3 27, 28, 29, as claimed in claim 29. 
FIGURE 4 shows receiver front-end 11, first adaptive digital filter 13, and apparatus for 
computing the weighting coefficients of said first adaptive digital filter comprising elements 20, 
21, 42, 43, 45, 28, 29, as claimed in claim 29. FIGURE 6 shows receiver front-end 11, first 
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adaptive digital fiber 13, and apparatus for computing the weighting coefficients of said first 
adaptive digital filter comprising elements 40, 21, 42, 43, 45, 28, 29, as claimed in claim 29. 
FIGURES 1, 3, 4 and 6 each show first adaptive digital filter 13 being a baseband filter as recited 
in Claim 32. FIGURES 1 and 3 each show demodulator and oversampling analog-to-digital 
conversion circuitry 12 and apparatus 24 for computing said discrete Fourier transforms from 
successive portions of said digital baseband signal. FIGURES 4 and 6 each show demodulator 
and oversampling analog-to-digital conversion circuitry 44 and apparatus 46 for computing said 
discrete Fourier transforms from successive portions of said digital baseband signal. 

With regard to claim 33, each of FIGURES 1 and 4 show decimation filter 14 and 
decoding apparatus 15, 16, 17, IS; and each of FIGURES 3 and 6 shows decimation filter 14 and 
decoding apparatus 40, 16, 17, 18- 

FIGURES 1 and 3 each show the specifics of the claim 33 decoding apparatus that are set 
forth in claim 34. With regard to claim 35, FIGURES I and 3 each show estimation circuitry; 
apparatus 22, 23 for computing me discrete Fourier transforms of successive portions of said 
oversampiing-rate estimation of the baseband digital modulating signal; ROM 27; computer 
circuitry 26, 28 for generating discrete Fourier transform characterizations of the actual reception 
channel; and bank 29 of digital lowpass filters. Claim 36 specifies the estimation circuitry to be 
as shown in FIGURE 1 . Claim 37 specifies the estimation circuitry to be as shown in FIGURE 
3. Dependent Claim 38 does not lend itself to meaningful illustration by drawing. 

FIGURES 4 and 6 each show the claim 39 specifics of the claim 33 apparatus for 
computing the weighting coefficients of said first adaptive digital filter. FIGURES 4 and 6 each 
show estimation circuitry; apparatus 43 for computing the discrete Fourier transforms of 
successive portions of said Nyquist-filtered oversampling-rate estimation of the baseband digital 
modulating signal; computer circuitry 45, 46, 28 for generating discrete Fourier transform 
characterizations of the actual reception channel; and bank 29 of digital lowpass filters. Claim 
40 specifies the estimation circuitry to be as shown in FIGURE 4. Claim 41 specifies the 
estimation circuitry to be as shown in FIGURE 6. 

Claim 42 is supported by FIGURE 7, which shows controlled oscillator 120, first mixer 
121, first analog lowpass filter 122, and first analog-to-digital converter 123. Hie apparatus for 
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€<>raput ing said discrete F«jrfe# tf^sfoi^fe Srom successive portions of said digital in-phase 
baseband signal is DFT computer 25 supposing F1GU RE 7 to be a detail of tlk FIGURE i or 
FIGURE 3 receiver apparatus. Hie apparatus fcf computing sakl <fisei«e Fourier transforms 
&osi successive portions of said digital is-fiiase feasefeand nigral is DFT computer 45 supposing 
FIGURE 7 to be a detail of FIGURE 4 or of FIGURE 6. Depended Claim 43 does not lend itself 
to Tneamngfid ifluslmtioa fey drawing. 

Claim 44 ^supported by FIGURE % which shows^secand mixer 124; second analog 
lowpass filter 125, second analog-to-digital converter 126, second adaptive digital filter 5&> 
digfla^fo-asaiqgcoB^ 1^0&erefemenfc<rfciasm 
44 are shown in FIGURE 4 or 6 of which FIGURE 7 is a detail; 

Claim 45 is illustrated by FIGURE 8 or by FIGURE 9; Each of the FIGURES B and 9 
shows receive front-end 61, analog^o-digital conversion circuitry 62, digital controlled 
oscillator 65, digitaisyndirodyne circuitry 64, distal Iowpass filter 65, deeimaiion filter 67 y 
decoding apparatus 68 et seq;, balanced amplitude modulator 23, ideal-channel-response 
vesfigial-sideband filter 24, apparatus 25 for comjmting discrete Fourier transforms of successive 
portions of said v^%ial-sideband filter response, computer circuitry 78, 79 for generating 
discrete Fourier transform descriptions of fheferael desired in said first adaptive digital filter, 
and afoarik 8S of dig^ lowpass S&e^ FIGURE 8 shows estimation circuitry rampdsing 
element 70, 71, 72. FIGURE 9 shows estimation circuitry comprising elements 81, 71, 72. 
Dependent claims specify**^ the estimation eteeuitiy fetve i^t^been t^Sfeed 

Claim 46 is illustrated by FIGURE 10 orl^dUR^i 3, Each Gffeel3GU3^M and 
11 which shows receiver Iront^dSt, first and secmdadaptive digital fill^ 88 & 89, first 
ad^ive^lter4(errfel comp^r9S, seec^^ computer 96, app&Mus 90 for 

recovering a data stream from an equalized m^tas^d^i^J modulation signal v and apparatus 91 
for recovering said automaitic frequency and phase control signal. First and second adaptive 
digital filters 38 & 1*9 in FSGU&E 10 and in FIGURE ii apparently operate at baud rate, and 
claim 46 is amended not to recite the first and second decimation filters that are used when the 
adapti v e digital filters are operated at an oversampfing rate (e.g., as m FlGURE 12), FIGURE 10 
shows syndirodyning circuitiy 87, FIGURE 11 shows s>oichrodyiiing circuitiy 97. 
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a& e^^ized 4]oaafam»-|fease digital mdctelaiioi* stg&al ihai is fereed by ectfiMmsg saM 
first fecks^fion ffffer response and said ^oaSdoarj^Gn W^ response in a second way, 

method claim 54 is ifi«sfeaied% FIGURES I S - 21 as apparatus, ratber ihm m ffowciiartv 
CLAIMS TABLE far FEE^ENCY-^MMN EgUALIZESS 



FIGURE 16 



24, 25, 29, 30, 31, 32, 33, 35, M,3S, 52, 54 ^bastoid i 



FIGURE 17 
FIGURE I S 
HGI3KE19 

FIGURE 21 



24, 25, 29, 30, 31, 32, 33, 35, 37, 38, 52, 54 #^ana eqoaiizer) 



24, 26, 29, 30, 31, 32, 33,39,40, S2, 54 #aseb®4^ua!iz^> 



24, 26, 29, 30, 31, 32,- 33,. 39^41,52, 54 (bass&and equalizer) 



If, 2% ft; H, 32, SI, 5* |p^^i#e^H^> 

22, 28, 29, 3% 32, 54 ^a^sM ^Mtzer) 
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CLAIMS TABLE frr TIME-DOMAIN EQUALIZERS 



FIGURE I 

MG0SE3 
MUR£4 

FIGURE 6 

FIGURES 
FIGURE 9 
FIGURE 10 

figure ii 

FiGiME 12 

-FIGURE 14 
F1G&REIS 



29', 3tf, 31', 3'2, 33', 34, 3*5, 36, 38, 52, 53 (trasebana equalizer) 



52, 55 $»sefeaa$ eqiia&Kr} 

29, 30, 51, 32, 33, 34, 35, 37, 3$, 52, 53 (baseband equalizer) 



29, 30, 31, 32, 33, 39, 48; 52, S3 fmdrfeqp^zEr) 



52,53; 



29, 3$ 31, 32, 33, 39, 41, 52, 53 (baseband eaualtzer) 

^cfetms ©£f«j- t, 3, 4 or 7 Is <§e*aii 42, 43, 44, £fc 53 

(coofliex baseband equalizer) 



29,30,31,45 



29, 30, 31, 45 ^assteffid«fra6sea^ 
29, 30, 31, '46**1, 48, 52, 53 (c<^fex basefcaa^ equalizer) 
29, 30, 51, 46, 47, 4^^, m^s^^as&fss&tx^mt) 
30, 31, 49 (coH^xfjassfeawi e§aafizer) 



29, 38, 31, 39, 5S, 51, 52, S3 (ec^fes: jas^aas3 eqidfeer) 
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Response ts i* dfti<% A<3ibn 



Ca mmed con cer m& g Umipof b&mgkm &Potmiabilily over Prior Art of Record 

Some of tik prior art citod in Apj^kartfs* 23 November 2$>4 mailing to 9*e USFTQ 
feas&es I3PF ^et&ods for fe &&ac*m zi^^ M^tefflittral Intervals 

a |^ 3Msieac&^away use oflSPT 

meftocis ibrcharaci^ 

a ^ieafiy dSfferest eone^i ta^gjta in tiie rejected apj^ea&G©, insofar as fee reewd sfeows, this 
latter concejSf i^'m^-aMm^-^^ees on ManS 30, 200?. I^oii li^ecfiori, roeS^ danrts 
a|3pear to fee tite beS^ way to oiasn Stis aspect of saventioa, and new claims 52; - 54 are 
acconfegly offered I&aspecf of tfaeinventim 

m ffc KGtlRES of fewisg- Use primary feast of Afjpfima^s invesli^ is generation 
of ^otioqs species of <%sfe3-si^at seceiverappasatas per J&^isEberSo describe new cfea&met 
e^piaHzafem^An^ues whic&have broad application-across ail sucll apparatuses^ 

A common featore Ibnnd in many of tfie <frawmg figures nse of I3FTin€tRo^ in 
whiciifete requirt^ equalization is defcr^ineSat a ssx&c^ion of adroit ^ ^sitk^ is t^c^ of 
successive data fieids, ^drig times am*M data ^ a prescribed training 

signal Wh ammm i^mc, ^^ ^pS^mS^ m ^ wide ^A^ ^^^t^mimmim^m 
receivers thai aire kaowft, imifiesihe --mvtia^effi.-- Once ^efrmeifes of ^kveaitofi-mvotvkig- 
iMs common feature mslnmvm to 1>e appSc^fe one p%^ba^l3»raii type of receiver, if is 
^fe^MaMe wfelber applbaiion of jhsss mt^^ 

receive is pstenteifcfy <figisct ConseqpagBtfy, election 6f one species of the iiwention fer further 
ptosect&km i&Mn&t ^pt^M^f t^e^^^fetf of Examijf^r concemffig search of the 

ctrauissteuu^s. Use Examiner is as&ed also to t ake into <^»n$i(forafion "'fee small-entity status of 

Applicants^ <3£ai*fi ofii^^ e qual i zat ion Mer design kdow 

; '&^^^ii^^ ^-%e -c^f$ja^eg^ SSdic^" OS Ttfte - ^iieie tikjffi&ik Wmtke frequency domain. Ome 
ffte p ii ncapl esof^ invention are fo^ws to fee applicable to one of these domains, it is 
qtK&ikma&te wfce&er apftotioa of these prh^ipies to the o*her of these domains b^ateidfey 
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distssct- J&ssentiaiJy 

operational equivalents of each other, despite structural differences between them. 

None ofthe prior ait cfeed m Applicants* 23 *Novem&er 2084 malting to the iJS?T<3 is 
sugge sti ve of synchrodyni ng to baseba nd a* -4 S p aad at 4-45° angles to car riei '; spe ci fi call y so 
thar^ IMs ; &|fe£f3f &v&sdon is shown 
m¥¥3$M&JS l®ms&M, fIGClSE IZsSows ffec conce pt as modified to halve flie amount of 
tX3a^4ex pa^band equalize* structure^ which atiso is not shown inlhe jprior ait as eiurenMy of 
recoril A^k^asts'Mve feeG unahfe to find reference to syB^ro^nii^ to bas^aiid at -45° and 
at -*45° aa^es fo caarier per $e, separafe from fedvmg complex fease&asd eafuaS^er ^racfare, 
which reference would be of interest to claims 46' - 51. 

Claim 46, directed to the structures of FIGURES 10 and 11, does not specify fee use of 
DPT methods m wh«& ^ reqps^ succession of dsfiferc&f 

positions ia each of successive data fields. However its dependent claims 47 and 48 do, 
functioning as iirfang claims to this concept. 

Claim 49, directed to fee struc&res of FIGURE 12 and 13c, does notspeeify fee -use of 
DFT methods in \^k& fee re^^ at a succession of different 

jK>s^oiJsmea^ *fowever y mtieper^^^feE^ 47an£4S'-£6, 

ftmctkHiing as Ikfld&g claims to thisco&eept 

It is noted feat aH claims are it fee same field of art and prior-art searcliing 5s co- 
extensive. 

Provisional EteeOon vf Species 

Applfcaiits,pFGvisiona% elect the apparatus showa in FIGURES t and 16 for 
prosecution, ^whife ^versing any requirement for election of species. Claims 24, 25, 29, 30, 31, 
32, 33, 35 ? 36, 3S ? 52, Mare applicable to this apparatus. 

If election of species is required and claim 24 is found pa&nfahle, rejoinder of its 
dependent claim 26 is requested . if election of species is required and ciaim 29 is found 
patentable, rejoinder of Hs dependent claims 34, 37, and 39 - 45 is requested. If ejection of 
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R<sposse m !** Office Action 



patent a*^ # $95823,500 



Species is i^iftik^d asd <&m 52 is foasd^^^fefe, a|efflHier^its ^epefsdem <Msr 53 is 



Ifee (94i)-fi25-^24: f&ose number is # temporary number for fee j 
while Ife home, dainage^ m llijnicane Charley* is bsmg reconsiraeted. Son^time in the spring 
o£33®5 *&e pfeose mmtber &r -Use tt^ecstga^f ^ja&am wtfiagatafee (94 t)- £ 62t43©X 





Alien LeRoy Llni&erg 
(94l>625-7024 



Jaa\*aify 25, 2005 



f?ee ^t^^i^l%f?i -oqpy 4fe$ateii£ A^ffic^Sm Fee 'fMe&i & tatibf t Meconf 
Copy 0^ sulm»ftea 11^23/2005 
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